Glutathione-dependent enzymes alone can produce paraquat resistance.
HL60 cells exposed to increasing paraquat concentrations were screened for clones without increased superoxide dismutase activities in an effort to examine cytotoxic events occurring after superoxide production. The resulting resistance to paraquat was not associated with alterations in paraquat uptake, catalase, or NADPH-P450 reductase activity, but to alterations in glutathione-dependent enzyme activities. While increases in glutathione-dependent enzymes upon exposure to paraquat have been reported, the increases were considered a secondary response to increases in superoxide dismutase activities. Our results demonstrate that glutathione-dependent enzymes alone provide protection against paraquat toxicity, and their increase upon exposure to paraquat can be independent of the response of superoxide dismutases. This supports a previous finding that cells resistant to Adriamycin, based on elevated glutathione peroxidase and transferase activities are also cross-resistant to paraquat. Unlike this previous report, the increase in glutathione peroxidase was not a persistent genetic event, as activities returned to normal upon removal of paraquat. An isolated increase in glutathione peroxidase without accompanying increases in superoxide dismutases was a rare event, as nearly all clones examined after exposure to paraquat had increased superoxide dismutase.